Nucleic acid sequences homologous to a 13HJDNA transcript prepared from an endogenous baboon type C virus are readily detected in both the cellular DNA and RNA of several different Old World monkeys. Competitive radioimmunoassays for the major viral protein (p30) of baboon type C viruses detect viral antigen in a normal stumptail spleen and a rhesus ovarian carcinoma.
Six type C viruses have been isolated from separate, apparently "virus-negative," baboon tissues and cultured cell lines (1, 2) . These baboon type C viruses are related to one another (2, 3) , and can be distinguished from previously defined classes of mammalian type C viruses (1, 3, 4) . Sequences homologous to the genomes of baboon type C viruses have been found in the DNA of tissues of normal baboons obtained from several different colonies (5) . Certain normal baboon tissues have also been shown to be expressing low levels of viral RNA (1, 5) and a major viral structural protein (p30) (3) . These results support the conclusion that the baboon type C viruses are endogenous, vertically transmitted viruses of primates.
Sequences related to baboon type C viral RNA have been detected in the DNA of other Old World monkeys (patas, rhesus, stumptail, and African green). Hybrids formed between [3H]DNA transcripts of baboon type C viral RNA and Old World monkey cellular DNA show a greater degree of base pair mismatching than do hybrids obtained with baboon cellular DNA, indicating that the endogenous virogenes in these related species have evolved away from one another (5, 6) during the 15 million years since the species diverged (7) .
Sequences homologous to two type C viruses isolated from tumors of a woolly monkey (8) and gibbon ape (9) cannot be detected in the DNA of normal primate tissues (10, 5) , while related sequences are found in the DNA of normal mice (5) . These findings suggest that these viruses originated from endogenous xenotropic viruses of mice (11) (12) (13) (14) , or a close rodent relative of the mouse, and are, thus, not endogenous viruses of primates. The studies reported here indicate that tissues from Old World monkeys extensively transcribe viral specific RNA. Some of these tissues also produce viral p30 proteins that are closely related immunologically to the homologous protein of the baboon type C viruses. Primates other than the baboon, then, have virogene sequences in their DNA and express type C virus-specific information in at least some of their tissues.
MATERIALS AND METHODS
Cells and Culture Conditions. Cell lines used were: a canine thymus line, FCf2Th, from the Naval Biomedical Research 3721 Laboratory (Oakland, Calif.); the human rhabdomyosarcoma, A204 (15); a line of human embryonic fibroblasts, M413; the normal rat kidney line, NRK (16); a continuous line of gibbon lymphosarcoma cells (9) ; and the murine cell line, NIH/3T3 (17) . All lines were grown and subcultured as described (2) .
Viruses. The baboon viruses, M7 and BAB8-Lg (1, 2), were grown in either the FCf2Th or the A204 cell lines. RD-114 virus was grown in RD cells (18) at Pfizer Laboratories (Maywood, N.J.). Rauscher murine leukemia virus (RMuLV) was from ElectroNucleonics Laboratories (Silver Spring, Md.). S2CL3 is an endogenous mouse type C virus produced spontaneously by a morphologically transformed BALB/3T3 cell line (19) . The Gardner-Arnstein strain of feline leukemia-sarcoma virus (FeLV-FSV) was obtained from virus-producing cat cell cultures (Naval Biomedical Research Laboratories) and was grown in canine FCf2Th cells. The woolly monkey type C virus (SSAV) was grown in the human A204 line. All viruses were concentrated from culture supernatants as described (3, 5 [3H]DNA -DNA hybridization reactions were performed as described (5 (22) . Cellular DNA and cytoplasmic RNA were extracted as described (5) .
Radioimmunoassays for p30 Proteins. The major structural proteins of the M7, RD-114, R-MuLV, and SSAV type C viruses were purified to apparent homogeneity (3), and 10-,Og samples were iodinated (23) to specific activities of [5] [6] [7] [8] [9] [10] uCi/Mug. Competitive radioimmunoassays (24, 25, 3) and determination of radioactivity (3) were as described. Immune complexes were precipitated with antibodies directed against rabbit 7S globulin prepared in goats (Meloy Laboratories, Springfield, Va.).
Preparation of Competing Antigens. Ether extracts of cells infected with virus were prepared as described (4) . Tissues (5 g wet weight) were homogenized in 20 ml of 50 mM Tris-HCl buffer (pH 8.0) containing 0.4 M KCl, 5 mM Na acetate, and 0.5% (w/v) Triton X-100. Nuclei and cell debris were sedimented (3000 X g for 10 min), and Na deoxycholate was added to a final concentration of 0.5% (w/v). Supernatants were extracted twice with 2 volumes of ether, the ether was evaporated, and the aqueous layer was centrifuged at 10,000 X g for 15 min. Supernatants were dialyzed for 18 hr against 5 mM Tris HCl buffer (pH 7.8) containing 0.005% Triton X-100, lyophilized to dryness, resuspended in 2-4 ml of distilled water, and reclarified by centrifugation. Tissue extracts (30-60 mg of protein) were chromatographed on a 90 X 1.5-cm column of Sephadex G-100 and eluted with 50 mM Tris-HC1 (pH 7.8), 0.3 M KCl, 20% glycerol, 0.01% Triton X-100, and 1 mM dithiothreitol. The column had been calibrated with dextran blue 2000, bovine serum albumin, chymotrypsinogen, and ribonuclease A. Fractions eluting between 15,000 and 50,000 molecular weight were pooled, concentrated, and dialyzed against 50 mM phosphate buffer (pH 7.5) containing 0.01% Triton X-100. Quantitation of proteins was performed as described (26) . Table 1 shows that various tissues from two species of baboons (P. cynocephalus and P. hamadryas) contain DNA sequences that hybridize to 72%.and 50% of the M7 [5H]DNA probe, respectively; patas, African green, and two species of macaques (stumptail and rhesus) contain DNA sequences that hybridize to 30%, 22%, and 20% of the baboon ['H ]DNA of baboon type C viral related sequences (Fig. 1B) . Although the final extent of hybridization (17-20%) is lower than that obtained with baboon tissue RNA, the relative extent of transcription is approximately the same after the data are normalized for the degree of homology (about 30%) between baboon and rhesus or African green monkey viral DNA sequences.
RESULTS
As shown in Table 1 , primate tissues that contain baboon virus-related sequences in their DNA extensively transcribe viral-specific RNA. Variable levels of viral RNA transcription were detected in normal tissues from two species of baboons, patas, green monkey, stumptail, and rhesus, and in a rhesus ovarian tumor. A low but significant level (2.8%) of the baboon viral probe hybridized to the RNA from a normal human spleen, while background levels of hybridization (0.3-0.5%) were In an assay for the p30 protein of the M7 baboon virus ( Fig. 2A) In an assay for the p30 protein of the feline RD-114 virus (Fig. 2B) , crossreactions, as evidenced by the reduced slopes of the competition curves, were observed with cells infected with the BAB8-Lg virus, and with tissue extracts from the baboon lung and rhesus, ovarian tumor. A reciprocal crossreaction was observed in the M7 radioimmunoassay with human cells infected with the RD-114 virus (Fig 2A) (Fig. 2B ).
An assay that uses antiserum to RD-114 p30 protein and radio-labeled M7 p30 protein, which detects determinants shared by baboon, rhesus, and RD-114 antigens, does not detect the p30 protein of other mammalian type C viruses (Fig. 2C ). Baboon and rhesus p30 antigens compete with similar slopes in this assay; the RD-114 p30 antigen, while immunologically distinguishable from the baboon and rhesus antigens ( Fig. 2A and B (Fig. 2D) . The degree of crossreaction between the p30 proteins of different type C viruses and the antigens found in tissues of baboon, rhesus, and a stumptail monkey spleen are summarized in Table 2 . The ratio of the slope of the competition curve obtained with a crossreacting antigen to that obtained with the homologous antigen is an index of the relative degree of crossreaction between different p30 antigens (3). Baboon, rhesus, and stumptail antigens cannot readily be distinguished from one another, and both crossreact to the same extent with the RD-1 14 p30 antigen. The baboon, rhesus, stumptail, and RD-114 antigens are not closely related immunologically to the p30 proteins of 8SAY or the gibbon type C virus, and all share an interspecies determinant different from the major interspecies determinant ("gs 3") (29) (35, 36) . Our data suggest that levels of p30 antigen in several normal baboon tissues and in a stumptail spleen are 1.5-3.5 ng/mg ( (27) 
